We report on the direct probing of the Fermi surface in the bulk of the electron-doped superconductor Nd 2−x Ce x CuO 4 at different doping levels by means of magnetoresistance quantum oscillations. Our data reveal a sharp qualitative change in the Fermi surface topology, due to translational symmetry breaking in the electronic system which occurs at a critical doping level significantly exceeding the optimal doping. This result implies that the (π/a, π/a) ordering, known to exist at low doping levels, survives up to the overdoped superconducting regime.
per unit cell, avoiding ambiguities with any bilayer potential [5, 9] .
Single crystals of NCCO were grown in an Ar/O 2 atmosphere using the travelling solvent floating zone method and annealed in pure argon at 950
• C for 20 h in order to remove interstitial oxygen and strain in the crystal lattice. The high quality of the samples was ensured by structural analysis as well as by magnetic and resistive measurements. The superconducting transition temperatures (taken as the midpoint of the transition in magnetic susceptibility) were T c = 23.5, 19.2, and 5.9 K for the crystals with x = 0.15, 0.16, and 0.17, respectively, in agreement with detailed phase diagram studies [19] . The transition widths were < 1 K, 2.5 K, and 3.5 K for x = 0.15, 0.16, and 0.17, respectively, thus, ensuring homogeneity of Ce doping within ∼ 0.25%. Measurements of the interlayer resistance were performed using an a.c. current of 0.4-1.0 mA at a frequency of 67 kHz. The magnetic field was applied perpendicular to the CuO 2 planes (B c-axis), using a 70 T pulse magnet with a pulse duration of 150 ms at the Hochfeld-Magnetlabor Dresden. While the data presented here were taken at the decaying part of the pulse, they were reproduced, although with a higher noise level, at the rising part. A is the in-plane lattice constant of NCCO.
The whole data set in Fig. 2 (a) can be described by the standard Lifshitz-Kosevich (LK) formula for magnetic quantum oscillations [20] : of band-structure calculations [21] and ARPES [22, 23] suggesting a single Fermi cylinder centered at the corner of the Brillouin zone, as shown in Fig. 4(a) . For x = 0.17, we expect S 0.17 = 0.415S BZ in perfect agreement with our experimental result. In contrast, the slow oscillations observed at the lower doping levels reveal a very small Fermi surface, indicating a qualitative change in its topology. This suggests that we do not deal with a conventional gradual evolution of the Fermi surface with doping, but rather with a reconstruction due to a broken symmetry. This transformation can be explained by assuming that the commensurate density-wave superstructure, appearing in the electronic system of undoped and underdoped NCCO [23] , survives in the optimally doped and even slightly overdoped regime [24] . The ordering potential splits the original conduction band described by the dispersion [25, 26] :
where µ is the chemical potential determined by the doping level, into two bands
Here, Q = (π/a, π/a) is the superstructure wave vector and ∆ is the energy gap between the lower and upper bands determined by the strength of the superstructure potential. As a result, the original large Fermi surface is folded and split, forming one electron and two small hole pockets in the new Brillouin zone as shown in Fig. 4(b) . Assuming that the slow SdH oscillations originate from the hole pockets and using literature values for the effective overlap integrals [25, 26] : t = 0.38 eV, t ′ = 0.32t, and t ′′ = 0.5t ′ one can apply Eqs. The combined data of our study and recent experiments [1, 2, 3, 4, 5] suggests that in both hole-and electron-doped superconducting cuprates the Fermi surface undergoes a reconstruction below a certain doping level. Whereas for the hole-doped cuprates no conclusive data on the evolution of the Fermi surface around optimal doping is available so far, our study of the electron-doped NCCO clearly shows that the reconstructed Fermi surface is present at optimum doping and even persists into the overdoped regime. This conclusion is consistent with the inplane magnetotransport studies [19, 26, 27] suggesting the existence of two types of carriers in electron-overdoped superconductors and pointing to the dominant role of hole-like carriers in conductivity.
On the other hand, our results apparently contradict ARPES and inelastic neutron scattering data on NCCO. In the ARPES experiments [22, 23] ordering revealed by the quantum oscillations, a plausible scenario is a field-induced antiferromagnetic ordering [11] . Indeed, indications of enhanced antiferromagnetic correlations in a magnetic field have been reported both for hole-doped [29, 30] and for electron-doped 
